Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Life insurance is one of the most popular financial assets owned by a large number of households in many countries (Guiso, Haliassos, and Jappelli, 2002) . In its simplest form -term life insurance -it enables the policyholder to pass on bequests to children or other beneficiaries if he or she dies before a certain point in time (the end of the term).
However, in many countries, life insurance products are a popular savings vehicle for old age as well. Under whole life insurance contracts, the insurer faces a certain liability over the whole lifetime of the insured, for which the insurer accumulates reserves during the working life of the policyholder. Typically, the policyholder has the right to withdraw the savings component in old age, provided he or she survives. As a result, under whole life insurance term life insurance provisions are coupled with a savings contract. This savings component of whole life insurance often receives tax preferences. Studying the demand for whole life insurance ownership has significant appeal as it allows testing for both the importance of tax incentives and bequest motives in households' savings decisions. This paper explores these two aspects through a study of whole life insurance ownership in Germany.
Interest in providing incentives for retirement savings (including through whole life insurance) intensified during the past few years. Many governments have already reduced the generosity of existing pay-as-you-go pension systems, or are considering doing so as their population ages. Hence, households are increasingly pressed to increase their private savings portfolio in order to sustain the standards of living during retirement, and governments seek to encourage these savings through preferential tax rules. The empirical evidence on the importance of such tax incentives is, however, inconclusive. Scholz (1994) finds little evidence that households modified their portfolios in response to the 1986 US Tax Reform Act. Also, Pistaferri (2003, 2007) do not find significant changes in the demand for life insurance and mortgage debt by those households most affected by incremental tax reforms in Italy. On the other hand, several studies that use cross-sectional data report a positive correlation between marginal tax rates and investments channelled into tax-sheltered assets: Alan et al. (2009) for Canada, Alan and Leth-Petersen (2006) for Denmark, Alessie, Hochguertel, and van Soest (1997) for the 1 Netherlands, Agell and Edlin (1991) for Sweden, Banks and Tanner (2001) for the UK, and finally King and Leape (1998) , Poterba (2002) , and Poterba and Samwick (2003) for the US. Yet in cross-sections, it is difficult to disentangle genuine variation in marginal tax rates for given income from genuine variation in income for given tax rates, because after-tax-yields depend on changing marginal tax rates which in turn depend on income levels.
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Our analysis contributes to the literature on taxation and portfolio choice by exploiting a natural experiment that induced changes in tax incentives for investing in whole life insurance. In Germany, a tax reform in 2000 enables us to contrast life-insurance demand among those households affected by the reform with that of a control group that remained unaffected. The changes in the tax law reduced the limit on tax exemptions and created a strong incentive among households that were fully exempt from capital income taxation before the reform to shelter their savings from taxation by investing in (tax-exempt) life insurance contracts afterwards. In contrast to the prior literature, this allows us to analyze the impact of changing tax incentives at the margin rather than relying on incremental changes in after-tax returns.
A second aspect of life-insurance demand studied in this paper relates to the importance of bequest motives for saving decisions. Empirical studies disagree about the strength of bequest motives. Estimates of the share of bequests in aggregate private savings range from 17 (Modigliani, 1988) to 46 percent (Kotlikoff and Summers, 1981) .
Cross-country evidence shows that life-insurance demand is higher in countries with a high dependency ratio (Browne and Kim, 1993) , high income per capita, low inflation, and a high degree of banking sector development (Beck and Webb, 2003) . At the household level, Bernheim (1991) finds that a significant fraction of life-insurance demand and consumption can be motivated by the desire to leave bequests to one's children. Kopczuk and Lupton (2007) estimate that households with a bequest motive save about 25 percent more, whereas Hurd (1987 Hurd ( , 1989 finds that the marginal utility from bequests in a consumption-savings model is close to zero. Data from direct survey questions on the intention to leave a bequest has been used by Laitner and Juster (1995) and Jürges (2001) .
Although both find that bequest motives shape savings behavior, altruism toward one's children appears to be of only minor importance. All these studies suffer from the difficulty to distinguish true bequest motives from other savings motives, such as tax, life-cycle, or precautionary motives. In this paper, we can identify the importance of bequest motives in the demand for life insurance by exploiting the natural experiment of the division of Germany into two separate states. Owing to the absence of tax incentives and the limited number of consumption and savings possibilities in the former German Democratic Republic, we can use data from a household survey conducted in 1990 (the last year of the GDR's existence) to quantify the impact of bequest motives on the demand for life insurance while controlling for life-cycle and precautionary savings motives.
Our key empirical findings confirm the predictions from a stylized theoretical model of life-insurance demand. First, the probability to own tax-exempt whole life insurance contracts increases by 5.2 percent among households affected by the tax reform in 2000 (i.e., among those households loosing their exemption from capital income taxation).
Second, there is also strong indication that households in the former GDR -where lifeinsurance demand was not diluted by tax considerations -purchased life insurance to bequeath wealth to their children, whereas provision for non-working partners seems to play a lesser role. This paper proceeds by discussing some key theoretical predictions from a formal model of life-insurance demand in section 2. Section 3 describes the data. Section 4 analyzes the impact of the German tax reform in 2000 on life-insurance demand. In section 5, estimates of the strength of bequest motives in GDR life-insurance demand are reported. Section 6 provides a summary and conclusions.
A life-cycle model with tax incentives and bequests
A number of papers in the economics literature model the demand for term life insurance.
Term insurance pays a benefit if the insured dies before a certain date. The first model for term life insurance in a continuous time setting is Yaari (1965) . Fischer (1973) develops a life cycle model of term life-insurance demand in discrete time and discusses the allocation 3 of insurance purchases over the life cycle. Less common is the modelling of whole life insurance. Whole life insurance requires the build-up of insurance reserves because the insured typically pays premiums only during working life. These premiums must also finance later obligations. Many whole life insurance contracts enable the insured to take out those reserves (the cash value or surrender value) after a certain age, and therefore resemble a combination of term life insurance with a savings plan. Babbel and Ohtsuka (1989) build a three-period model with uncertainty about future rates of return and health status that allows for simultaneous purchase of term life insurance and whole life insurance, overcoming the problem that whole life insurance is usually dominated by a combination of term life insurance and a savings plan. However, their model is inherently difficult to solve even with sophisticated numerical methods. Moreover, Babbel and Ohtsuka do neither capture the tax preferences of life insurance nor consider the effect of public pension programs on life-insurance demand.
This paper derives life-insurance demand in a model with a "joy-of-giving" bequest motive, following the standard approach in the literature (one exception is Lewis, 1989) .
The model has three periods and three types of assets, life insurance, bonds, and public pensions. Life insurance is modelled as a combination of term life insurance and a savings plan. Our specification incorporates the salient features of the German tax and pension system.
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In the three-period model, the timing convention used is as follows: consumption streams in the three periods are indexed by 0, 1, and 2, and end-of-period bequests are indexed by 1, 2, 3, respectively. A consumer can use his income to purchase life insurance L at a premium Z per unit, or save an amount S of bonds. Bonds earn a rate of return r and the return is subject to a capital income tax of τ C . Moreover, individuals must contribute to a public pension system with a payroll tax τ S and they receive pensions in old age. The pension system has an internal rate of return of g.
More formally, consider the following expected utility function in consumption, c, and bequests, b:
where δ represents the pure rate of time preference, γ is the risk aversion parameter of the constant relative risk aversion utility function, η is the weight on bequests and π t is the probability to survive at the beginning of period t. Since death at the end of period 2 is certain, π 3 = 0.
To simplify notation, let 1 + r = R,
, and 1 + g = G. The utility maximization is then subject to the following budget constraints in the first two periods (t = 0, 1):
Here, w stands for labor earnings. α is the exogenous savings portion of the life insurance contract -if the policy holder survives, a fraction of the insurance sum (the cash value)
can be withdrawn. Note also that in case of death the estate receives the full rate of return on bonds, implicitly assuming that there are no estate taxes to be paid.
Consumers retire in their third period of life and receive a public pension. Since life ends with certainty after period 2, there is no role for life insurance in the last period.
Consequently, the budget constraints are as follows:
The first order conditions imply the following relationship between consumption in different periods and consumption and bequest for t = 1, 2:
and
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Bequests at the end of period 2 are simply:
Using equations (6), (7) and (8) According to equations (6) and (7), the two households would differ in their consumption, bequest, and portfolio choices. As indicated by equation (6), a household facing a lower tax rate (higher R C ) would choose a steeper consumption profile because higher after-tax rates of returns make future consumption "cheaper." As shown in equation (7), that household would also choose to bequeath less than the household facing higher tax since lower taxes make future consumption cheaper but do not affect the implicit price for bequests. Equations (6) and (7) and the budget constraints also imply a different portfolio choice. For reasonable parameter choices, the household with lower tax rates can satisfy (6) and (7) simultaneously only if it holds less life insurance and more savings than the household with higher tax rates. Lowering life insurance by a dollar and increasing savings by a dollar in period 0 reduces consumption by Z 0 − 1 dollars. Under the assumption that insurance is fair,
, which is less than 1, the reallocation thus reduces resources in the first period. It increases resources in the following period by R C − α which exceeds 1 for reasonable parameter choices. Moreover, such a reallocation increases bequests by R − 1, which is smaller than R C − α as long as (R − 1)τ c + α is less than 1, which again is the case for reasonable parameter choices. In summary, reallocating a dollar from life insurance to savings lowers current resources, increases future resources, and increases future resources for consumption more than for bequests.
An analogous argument holds for changes in the parameter α that determines the savings content of whole life insurance. Lowering α has the same effect on first-order conditions as lowering the tax rate on capital income. Thus, quite intuitively, equations (6) and (7) together with the budget constraints also predict that lowering the implicit savings portion of life insurance leads households to shift more resources away from life insurance and towards regular savings.
As equation (7) demonstrates, increasing the strength of bequest motives leads to the result that the relative size of bequest to consumption must increase, while the relative size of consumption in different periods remains constant according to equation (6). Clearly, the less costly way to increase bequests is to purchase more life insurance. However, unlike the previous results, it depends on specific parameter values whether both saving and life insurance increase or whether life-insurance demand increases and savings falls.
Finally, varying the size of the public pension system also matters for both saving and life insurance. As is well known, public pensions crowd out private savings in a lifecycle model. To the extent that life insurance is a savings instrument, one would therefore expect life-insurance demand to fall. However, for people who feel that the public pension is too generous, purchasing more life insurance is a way to increase bequest and reduce the "overannuitization". Thus, the precise effect of public pension coverage on life-insurance demand depends on the relative magnitude of the savings and bequest motives.
To summarize, the stylized life-cycle model presented in this section delivers two main testable predictions regarding life-insurance demand. First, controlling for income, people facing lower relative tax rates on other savings should purchase less whole life 
The data
The German Socioeconomic Panel (GSOEP) offers a unique opportunity to study the effect of tax reform and bequest motives on the demand for life insurance. It is the only dataset that contains annual information about life insurance ownership and portfolio choice of German households that spans from pre-to post-reform years. We can study portfolios in the territory of the GDR, where the first GSOEP interview was conducted in 1990 (prior to reunification) with a sample of around 2000 households. The first survey in the West was conducted in 1984. Since then, the sample has been significantly increased in 1998 and 2000. Descriptive evidence for the development of the sample is provided in table 2.
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Households are asked annually if they owned one or more life insurance policies in the previous year. Thus, we only use observations for households that take part in two successive surveys. If not otherwise stated, socioeconomic characteristics are proxied by the household head. We approximate marginal tax rates by re-calculating each household's taxable income from its (estimated) tax payments, using the official formulas of the federal tax office.
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A 1 unit change in taxable income is simulated in order to approximate the marginal tax rate. Socioeconomic characteristics are proxied by the household head.
5 The Add-On package PanelWhiz for Stata (http://www.PanelWhiz.eu) has been used for extracting the data. See Haisken-DeNew and Hahn (2006) for details. The PanelWhiz generated do file to retrieve the data used here is available upon request. Any data or computational errors are our own.
6 The GSOEP estimates of total tax payments are based on Schwarze's (1995) approach. Schwarze adds up the incomes of all household members and applies standard deductions based on the socioeconomic status of the household.
4 Tax incentives
Life insurance is the second most common asset after savings accounts in Germany. In 2007, 15.6 percent of total private wealth, amounting to 716 billion Euro, was allocated to life insurance (Deutsche Bundesbank, 2008) . Overall, 93.9 million life insurance policies existed, of which 7,617,400 had been sold in that year (Gesamtverband der Deutschen Versicherungswirtschaft, 2008) . On the flipside of the market, around 49 percent of households own life insurance policies.
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One of the main reasons for this unusually high popularity in Germany is suspected to be the favored fiscal treatment of life insurance policies (and whole life insurance in particular). First, returns on life insurances are tax exempt if the contract lasts for at least 12 years, premiums are paid during at least five years, and the term life insurance component amounts to at least 60 percent of the total benefit paid out at the end of the contract. Second, annual contributions to whole life and term life insurance contracts are tax deductible. However, this is typically of little benefit for employees, as they reach the deductibility cap with their obligatory contributions to the social security system.
Obligatory contributions are smaller for civil servants and the deductibility cap is higher for the self-employed, who are generally exempt from contributing to the public pension system and must provide for their own retirement income and survivor's benefits (Sommer, 2007) . Our analysis includes controls for the self-employed and civil servants to account for these variations in effective deductability. Finally, in the case of bequests, only twothirds of the cash value of life insurance policies are taxed. It is even possible to avoid estate taxes altogether if, for instance, one spouse pays premiums into a life insurance policy owned by the other spouse, who also is the beneficiary if she dies early.
Insert figure 1 about here.
The 2000 tax reform had a major impact on the treatment of whole life insurance, and it had a visible effect on whole life insurance sales trends. However, sales of new whole life contracts spike in 1999, indicating an anticipation effect of the tax reform. As taxpayer groups have been affected differently by the reforms, in this paper we can clearly identify the response of households' savings allocation to changes in after-tax yields.
The tax reform of 2000
Germany taxes all interest and dividend income exceeding a certain threshold at the households' marginal tax rate. The development of this threshold, the so-called Sparerfreibetrag (tax exemption limit), is shown in table 1 for the period from 1996 and 2001.
In March 1999, a law was passed, cutting the tax exemption limit from DM6,000 (12,000)
to DM3,000 (6,000) for singles (couples) from January 1, 2000 onward. We suspect that households between the old and the new tax exemption limit were disproportionately affected by this reform. As their capital returns were fully exempt from taxation beforehand, the reform created a strong incentive to shelter their savings from taxation by purchasing whole life insurance when the reform was announced. In other words, if these households are responsive to the relative tax treatment, we should see a disproportionate increase of life insurance purchases among the group threatened to have their regular savings income taxed by the reduction of tax exemptions. In what follows, we denote households belonging to this category as the "treatment group".
In order to identify the treatment group, we use survey responses on capital income levels. One quarter of all households report their exact income from interest and dividends in the survey, whereas three quarters indicate on an ordinal scale if their capital income is less than 500, between 500-2,000, 2,000-5,000, 5,000-10,000, or above 10,000 DM. These ordinal thresholds reduce precision of estimating the response to tax changes, biasing the results against finding significant differences between groups. We use a differencein-differences estimator to test if the treatment group is more likely to own one or more (tax-exempt) life insurance policies from 2000 onward.
Insert table 1 about here.
Our empirical analysis is subject to two additional considerations. First, in June 1999, the government proposed to abolish the tax exemption on life insurance returns by end 1999. Many households were concerned about losing a tax-favored savings opportunity, boosting sales of new contracts by 38.7 percent in 1999. Dolle-Helms (1999a, 199b) provides anecdotal evidence that last minute purchases in 1999 were mainly driven by tax motives. The reform eventually failed in the upper house of parliament (Bundesrat) in mid-December and many investors (unsuccessfully) claimed their money back. All households, including those above the tax exemption limit, were also potentially affected by the proposed and later dropped reform in 1999. To identify the impact of the 2000 tax reform that affected the relative tax treatment of life insurance and other savings for people below the DM6,000 limit we test if, from 1999 onward, the ownership probability among the treatment group increases relative to wealthier households whose capital income was already above the DM6,000 exemption limit. The implicit underlying identifying assumption is that both the treatment and control group responded equally (in proportional terms) to the announced phasing out of tax advantages for life insurance.
Second, the 2000 reform may also have had an impact on those households already paying taxes on capital income since their total tax exempt amounts fell. However, these households would not be at the margin of being subject to paying capital income taxes. If tax incentives matter, households with high capital incomes should already have invested into life insurance before the reform in order to shelter their savings from taxation, and the response would be intra-marginal.
Insert table 2 about here.
Descriptive evidence in table 2 confirms that indeed significant changes only occurred in the treatment group. Life insurance ownership rates remained constant among households below the new tax exemption limit and above the old exemption limit. However, the ownership rate increased strongly from 62.5 to 69.7 percent in the treatment group in 1999. This shows that households affected by the tax reform in 2000 advanced their investments and stocked up on (tax-exempt) life insurance policies before the reform came into effect.
Empirical results
We estimate a reduced-form model in order to analyze the effect of tax reform on lifeinsurance demand. In particular, a before-and-after comparison is made between a control group of investors that are unaffected by the reform with a treatment group that is affected by the new tax regime, using a difference-in-differences estimator on repeated cross-sectional data. We denote individual i's binary indicator for the treatment group 
The model for the treatment group is
In the absence of intervention, the average outcome for the treatment group is E[Y
. The average treatment effect on the treated is defined as
This estimator requires three identifying assumptions. First, we assume that the tax reform is exogenous to the ownership decision. Investors were hit by surprise, when the tax reforms were announced in 1999, since the reforms were not mentioned in election campaigns or the coalition program of the incoming government. We can also safely exclude the possibility of policy endogeneity, because the reform was not introduced to change the demand for life insurance by different taxpayer groups. It was part of a major tax reform package with the aim of broadening the tax base. Second, we assume that there are no group specific trends in life insurance ownership. This assumption guarantees that the counterfactual of the treated can be inferred from the time trend of the control group. As discussed above, this assumption certainly holds for households above the new exemption limit. Third, we assume that the tax reform is exogenous with respect to sample composition. Essentially, this requires that household income as well as interest and dividend income did not change as a result of the tax reform itself.
This condition would fail if interest and dividend income fell when a household buys life insurance. However, households typically pay annual premiums of less than DM2,000 (Sommer, 2007) which would only marginally affect total capital income at reasonable interest rates. In any event, the presence of such wealth effects would rather bias the results against our hypothesis.
Insert table 3 about here.
The upper panel of table 3 reports the average effects of the tax reform, using a sample from three years before and three years after the announcement of the reform.
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While ownership rates of life insurance fell among households in the control group from 2000 onwards, an increase by 4.5 percent can be observed for the treatment group. The difference-in-differences estimate according to equation (9) is 5.7 percent for the full sample and 5.9 percent for households above the new exemption limit.
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These estimates may be biased for two reasons. First, the estimated probabilities of investing into life insurance do not necessarily lie in the [0, 1] interval. Second, the effects could be blurred because other determinants account for different behavior across groups. Thus, we translate the difference-in-differences approach into a probit regression that imposes bounds on the estimated probabilities and accounts for other covariates.
The model for the outcome without intervention is given by
where x is a vector of additional regressors and δ denotes the vector of associated parameters. The model for the treatment group is
The analysis controls for the approximated marginal tax rate of the household, which incorporates the changes due to the 2001 tax reform.
9 Estimates are similar, if all observations for the transition year 1999 are dropped. Puhani (2008) shows that in a nonlinear model, such as probit, the treatment effect on the treated should not be confused with the cross-derivative of the interaction term (Ai and Norton, 2003) . Based on the standard probit difference-in-differences model
a consistent estimator of the treatment effect is
Hence, the treatment effect is zero if and only if the coefficient γ is zero. We apply the delta-method to infer statistical significance of the average treatment effect in small Insert table 4 about here. Table 4 reports summary statistics of the additional covariates included in the regression.
In particular, we include the marginal tax rate to control for differences in after-tax returns. We proxy for the household's net labor income via binary indicators for deciles of the income distribution. Dummies for house ownership as well as interest and dividend returns control for household wealth. Furthermore, martial status and a binary indicator for households with one or more children, as in Hurd (1987 Hurd ( , 1989 , capture bequest motives. Dummies for employment status, civil servants and the self-employed reflect specific characteristics of the German tax and public pension system. Finally, the model includes gender, education, and linear and non-linear terms of the age of the household head. We use data for three years before and after the reform. The full sample consists of 44,540 observations and 2,419 if we constrain the analysis to households above the new exemption limit.
Insert table 5 about here. According to equation (10), the tax reform increased ownership among households affected by the reform by 5.2 percent. The estimate is 8.9 percent for the restricted sample in column (2). Furthermore, the estimates of the marginal effects in columns (1) and (2) show a highly significant positive correlation between marginal tax rates and investment into life insurance. The model in column (1) suggests that an increase of the marginal tax rate by 10 percentage points increases the ownership probability by 3.3 percentage points. Also, there is evidence that the self-employed, who have larger tax incentives and lower pensions, are more likely to own life insurance policies. We find no evidence that life insurance ownership is higher among civil servants, who typically receive relatively generous survivor benefits.
Our results contrast with Pistaferri (2003, 2007) who do not find that tax incentives matter for life-insurance demand in Italy. However, anecdotal evidence suggests that sales agents exploited the favorable market situation in Germany deriving from the tax changes, whereas Italian insurers lacked the incentive to point out the effects of the tax reform among potential investors. Moreover, the tax incentive resulting from incremental changes in after-tax yields in Italy might be too small to induce significant changes in investment behavior if inertia is present in portfolio adjustments.
The findings from the natural tax experiment are less clear with regard to bequest motives. Although there is strong evidence that married couples invest into life insurance, we cannot confirm that households with children are more likely to own life insurance.
These mixed results are much in line with the previous literature that finds evidence in both directions. One reason for these ambiguous results stems from the impossibility of past studies to neatly single out bequest motives from other forms of savings motives. For instance, we would be unable to identify bequest motives in the presence of strong tax incentives if households with children were liquidity constrained in the short run. Also, households with children could use the separate tax exemption limits for their children in order to avoid capital income taxation and thereby distort the separate identifiability of 15 tax and bequest motives. Yet the empirical evidence for the importance of tax incentives among the relevant households persuasively shows that taxation is a significant factor in households savings decisions. In order to identify bequest motives, however, an additional experimental setting is needed that eliminates distortionary tax effects.
Bequest motives
Our identification strategy for bequest motives in life insurance relies crucially on the assumption that the specific institutional environment in the GDR allows us to control for the main alternative savings motives discussed in the literature such as tax, life-cycle, and precautionary savings motives (Browning and Lusardi, 1996) . The following section describes the peculiarities of the market for life insurance in the GDR as it prevailed until German unification in late 1990. Throughout the section, bequest motives are defined as a willful desire to hand on one's wealth to close relatives or friends during lifetime or posthumously.
Savings environment in the GDR
Whole life insurance played an important role in household portfolios in the GDR. Before reunification, East Germans could only chose between investing into savings accounts or life insurance. Therefore, life insurance was typically considered a long-term savings contract (with an additional term life insurance option). While savings accounts offered a unitary interest rate of 3.25 percent (Schwarzer, 1999) , calculatory returns on life insurance were about 3.5 percent plus a 15 percent terminal bonus. The only provider of insurance was the Staatliche Versicherung der DDR, of which Allianz acquired the private client business after reunification.
10
Tax incentives. A major advantage of studying life-insurance demand in the GDR is that returns on savings accounts and insurances were fully exempt from taxation. Also, the beneficiary of a life insurance policy was exempt from death taxes (Schulze, 1970) .
Different from all existing studies on bequest motives, our analysis will therefore not be diluted by tax considerations.
Life-cycle savings motives. Another key feature of savings decisions in the GDR is that consumption possibilities were very limited, enabling us to control for ownership of all goods and services for which GDR citizens needed to accumulated large deposits. In particular, we can control for the five main life-cycle and down-payment motives: First, we can condition for life-cycle saving effects through linear and nonlinear terms of age as well as an indicator for the retirement status of the household head. Around 40 percent of all retirees participated in an additional retirement pension supplement plan. However, average pensions were about 450 (550 with the supplement) Mark in 1986, compared to an average labor income of 960 Mark (Dabbert, 1992) .
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Hence, the elderly had to rely on their savings for a sufficient retirement income. Second, households had little incentive to use life insurance to accumulate deposits for buying an own apartment or house. The communist government restricted ownership of private property and largely subsidized construction of rental housing. Also, it was very cheap to live in a rented apartment, since rents were fixed by the central government and too low to recover maintenance cost (Manzel, 1992) . Third, only few durables required large downpayments. There is anecdotal evidence that life insurance contracts were used to buy cars. This was a sensible thing to do, because the average duration of life insurance policies, 11.6 years, matched the average delivery time for a car, 13.5 years (Wolle, 1999) .
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The only other durables for which large deposits were necessary are motorcycles and weekend houses (Datschas).
The data allow us to control for these three durables when estimating the strength of bequest motives. Fourth, we rule out the possibility that citizens used life insurance as a means to save for travel. The duration of life insurance policies does typically not match the decision to travel. Moreover, travel restrictions were not lifted before the 1970s and even then GDR citizens could only travel to four foreign countries without a visa 11 The Deutsche Mark (DM) should not be confused with the Mark which was the official currency of the GDR. Mark (East) were exchanged 1:1 for Deutsche Mark (DM) in 1990. However, the cash value of life insurance policies and savings above 4,000 Mark were exchanged 2:1.
(Czechoslovakia, Hungary, Poland, Bulgaria). Often, travelling was further complicated by scarce foreign exchange (Saretzki and Kohn, 1992) . Other leisure activities did typically not require larger amounts of money. Yet some social activities may affect mortality risk (sports) or provide an information network that increases the awareness for life insurance products. The regression includes indicators for households that go at least once a month to the cinema or theater, a cultural event, the church, do active sports, visit friends, or help neighbors. Fifth, private spending on education did not exist under the communist regime in the GDR. The government fully paid for primary and higher education as well as vocational training (Marggraf, 1992) . Access to higher education required membership in the GDR youth organization (FDJ ), and favored entry for children from working class backgrounds.
Precautionary savings motives. Economists disagree sharply as to why people bequeath wealth. In contrast to the view that bequests are intentional, Hurd (1987) suggests that bequest are only an accidental remnant of precautionary savings. Yet the social system in the GDR gave very few reasons to accumulate wealth as a buffer for uncertain times. We believe that our regression captures the remaining precautionary motives and therefore yields reliable estimates of the strength of bequest motives. First, East Germans did not have to hedge against income fluctuations, because full employment was constitutionally guaranteed. Fuchs-Schündeln and Schündeln (2005) also argue that income differences and volatility were very low. Second, we control for the self-assessed health status of each individual, which could affect precautionary savings, although health services were fully provided by the central government as well.
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Third, respondents were asked if they are dissatisfied or very dissatisfied with the social benefits available in the GDR. Dissatisfaction could denote a larger demand for precautionary savings. Finally, the survey elicited a proxy for individual risk attitudes using a direct question on how willing the respondent is to take on risks, with responses given on an eleven-point scale.
Bequest motives. If bequests are intentional, they may either reflect altruism (Tomes, 1981) , self-interested exchange with one's heirs (Bernheim, Shleifer, and Sum-mers, 1985) , or the outcome of an intra-household reallocation of incomes (Gandolfi and Miners, 1996) . Gandolfi and Miners argue that families insure the labor income of the main bread-earner through life insurance. We proxy for potential reallocation motives by the wife's labor force participation status and the income differential. Like Hurd (1987 Hurd ( , 1989 and Jürges (2001) , we use a dummy indicating if a household has one or more children in order to proxy for altruistic and strategic motives. The questionnaire also asks the households head if his family is very important to his sense of well-being and personal satisfaction. However, it is difficult to differentiate altruistic from strategic motives, since the survey does not ask for the intention of households' bequests.
Empirical results
Age profiles for life insurance ownership rates in the GDR are depicted in figure 2. Note that age and cohort effects cannot be separately identified, as we only use a single crosssection of data in this section. Ownership rates display a hump shape that is broadly consistent with life-cycle insurance demand as derived from the model in section 2. Life insurance ownership peaks between ages 20 to 40, while in older ages households cash out their insurance policies.
Insert figure 2 about here.
Descriptive evidence for the presence of bequest motives in GDR life-insurance demand is presented in table 6. Insurance ownership is clearly higher among married couples, households with children, households with higher labor incomes, civil servants, and house owners. Education and wealth seem to play a minor role. The descriptive evidence is hard to reconcile with the notion of intra-household reallocation motives. While ownership rates are higher for households with lager income differences, the contrary holds if the partner is not participating in the labor force.
Insert table 6 about here.
We estimate probit models for the ownership probability in 1990. Table 7 reports average marginal effects for continuous and dummy variables. We do not report separate average partial effects for the hump shaped effects of age and income on the ownership decision.
All specifications provide robust evidence for the presence of bequest motives among households with children.
14 On average, households with children are 7 percentage points more likely to own life insurance. Column (5) also controls for the attitudes of investors.
Only investors for whom family is very important show a significantly higher participation probability of around seven percentage points. No significant correlation arises between insurance demand and attitudes such as security-consciousness, importance of social security, or self-assessed health status. In the specification reported in column (6), we also include indicators of leisure activities which may reflect social interaction effects (Hong, Kubik, and Stein, 2004) . However, these indicators are neither individually nor jointly significant.
Because many households cash out their whole life insurance policies at retirement, we test whether that fact has a significant impact on regression results. Column (7) presents estimates for a subsample of households whose head's age is less than 65 years.
In this subsample, age effects are insignificant indicating that age profiles are similar among the working population. The previous findings are broadly confirmed in this smaller sample. Estimates of potential bequest motives are statistically significant and of similar size, as in the full sample. There is no indication that investors insure the labor income of the main earner.
Insert table 7 about here.
Conclusions
Whole life insurance plays an important role in household saving. In a stylized model, both tax incentives and bequest motives drive whole life-insurance demand. While a bequest motive could be satisfied by term life insurance, sheltering savings from capital income taxation is only possible with whole life policies. The empirical evidence we presented in this paper is consistent with the theoretical predictions.
The 2000 tax reform, which halved the tax exemption limit for capital income in Germany, can be seen as a natural experiment. Underpinned with a rich dataset, it offers a rare opportunity to study the impact of increases in capital income taxation on portfolio choice. We find that the 2000 tax change induced a significant shift of portfolios towards tax-exempt assets. Demand for life insurance increased significantly among the group of households that did not pay taxes on capital returns prior to the reform. Our estimates imply that an increase in the marginal tax rate by 10 percentage points increased life insurance ownership probabilities by 3.3 percentage points. Further, the tax reform we studied increased life insurance ownership probabilities by 5.2 percentage points among the group of households affected by the reform. These result suggest that standard tax revenue estimates, which assume that current investors would stick to their asset choices if capital taxation was introduced, may be misleading. Policy makers need to account for changes in investment behavior due to tax reforms (Poterba and Verdugo, 2008) .
With regard to bequest motives, we analyzed the demand for life insurance in the experimental setting of the former communist East Germany, using data from 1990, just before German unification. Because of the peculiar institutional settings in the GDR, our estimates are not diluted by tax considerations or life-cycle and precautionary savings motives. We find a significantly higher ownership probability among households with children and a high regard for the family. Life-insurance demand does not seem to depend on intra-household allocation motives. As a note of caution, our results are based on a very peculiar institutional setting. Yet in contrast to our priors, and in favor of a broader applicability of our findings, life-insurance demand in the GDR demonstrates the importance of bequest motives for life insurance purchases -despite the presence of a communist nanny state.
Technical appendix
The solution for first period consumption c 0 can be derived as follows:
The solution for c 0 in combination with equations (6), (7) and (8) 6,594 6,383 7,159 6,980 11,662 11,193 
